
O
q

S
e
R
a

R
p
P
a
r

C
c
C

T
p
c
o
n
h
r

h
o
t
a
c
r
m

S
S
c
e

H
H

3

THE IMPACT OF REALIZED ACCESS TO CARE ON HEALTH-RELATED
QUALITY OF LIFE: A TWO-YEAR PROSPECTIVE COHORT STUDY OF

CHILDREN IN THE CALIFORNIA STATE CHILDREN’S
HEALTH INSURANCE PROGRAM

MICHAEL SEID, PHD, JAMES W. VARNI, PHD, LESLEY CUMMINGS, MPA, AND MATTHIAS SCHONLAU, PHD

bjective To examine the effect of realized access to care (problems getting care, access to needed care) on health-related
uality of life (HRQOL) in the California State Children’s Health Insurance Program.

tudy design This was a prospective cohort study (n � 4,925; 70.5% [3438] had complete data). Surveys were taken at
nrollment and after 1 and 2 years in the program. Parents and children reported HRQOL (PedsQL™ 4.0 Generic Core Scales).
epeated-measures analysis accounted for within-person correlation and adjusted for baseline PedsQL™, baseline realized
ccess, race/ethnicity, language, chronic health condition, and having a regular physician.

esults Realized access to care during the prior year was related to HRQOL for each subsequent year. Foregone care and
roblems getting care were associated with decrements of 3.5 (P < .001) and 4.5 (P < .001) points for parent proxy-report
edsQL™ and with decrements of 3.2 (P < .001) and 4.4 (P < .001) points for child self-report PedsQL™. Improved realized
ccess resulted in higher PedsQL™ scores, continued realized access resulted in sustained PedsQL™ scores, and foregone care
esulted in cumulative declines in PedsQL™ scores.

onclusions Realized access to care is associated with statistically significant and
linically meaningful changes in HRQOL in children enrolled in the California State
hildren’s Health Insurance Program. (J Pediatr 2006;149:354-61)

he State Children’s Health Insurance Program (SCHIP), the largest expansion of
spending for children’s healthcare since Medicaid, is slated for reauthorization in
2007. These programs have been shown to improve access to care,1-7 and

articularly realized access (receiving needed care),8 which is universally recognized as
ritically important. However, little evidence yet exists linking realized access to health
utcomes such as health-related quality of life (HRQOL). This gap is particularly
oteworthy, given recognition that HRQOL is an important health outcome in child
ealth services research.9-11 The present study bridges this gap by examining the effect of
ealized access on HRQOL in an SCHIP sample.

HRQOL refers to that aspect of quality of life directly related to an individual’s
ealth,12 including physical, mental, and social well-being.13 Given the subjective nature
f HRQOL, it should be assessed, whenever possible, from the individual’s perspec-
ive.14,15 Parent proxy-reports of HRQOL are also important, however, as both parent16

nd child17 reports are related to health care utilization. Great strides have been made in
onceptualizing and measuring HRQOL for children14,15,18-25 and researchers have
eported on the feasibility, reliability, and validity of HRQOL as a population health
easure.25-27

To date, studies of the impact of access to care on children’s health outcomes in
CHIP populations are inconclusive. Damiano et al28 showed that enrollment in Iowa’s
CHIP program improved parent ratings of child health, but Szilagyi3 et al found no
hange in parental ratings in a study of New York state’s SCHIP program. Neither study
xamined the link between realized access and health outcomes and both used a single-

F Healthy Families, California’s SCHIP program SCHIP State Children’s Health Insurance Program

See related article, p 348
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tem parent proxy-report health measure rather than a more
omprehensive, multidimensional HRQOL measure using
oth parent proxy-report and child self-report.

Evidence regarding the effect of realized access to
are on subsequent HRQOL would be important in several
espects. First, it would allow an assessment of the effect of
rograms shown to improve access to care, such as SCHIP,
n children’s health outcomes. Second, measuring
RQOL from the parent and child perspective would

ssess these programs’ impact from the perspectives of the
ctual consumers of care. Third, evidence regarding the
ffect of realized access on HRQOL would provide impe-
us for public policy to improve realized access to care, not
ust potential access.

We report on the link between realized access—here
perationalized in terms of parent reports of foregone care
nd problems getting care—and HRQOL in a 2-year, pro-
pective cohort study of enrollees in Healthy Families (HF),
alifornia’s SCHIP program. Based on prospective data

howing an effect of Iowa’s SCHIP on children’s health
tatus28 and studies in adults showing an effect of health
nsurance coverage on adult HRQOL using the SF-36,29 we
ypothesized that foregone care and problems getting care
ould be prospectively related to HRQOL, after controlling

or baseline HRQOL, baseline realized access, demographics
nd chronic health condition status, and whether the child
ad a regular physician.

METHODS
As part of California Insurance Code 12693.92(b), re-

uiring the State’s Managed Risk Medical Insurance Board to
eport on changes in health status of HF enrollees over time,
he State of California conducted a 3-year survey in 2001 to
003. Families were surveyed at HF enrollment and at 1 and

years after enrollment. The PedsQL™ 4.0 survey was
ailed to the 20,031 families throughout California who were
nglish-, Spanish-, Vietnamese-, Korean-, or Cantonese-

peaking, who enrolled in HF during February and March
001, and whose children were ages 2 to 16 years. Although
he PedsQL™ 4.0 can be administered for children ages 2 to
8, children older than 16 years of age were not enrolled in
his prospective study because they would have been older
han 18 at the 2-year follow-up.

ample
One child per family was included in the sampling. For

amilies with more than one child enrolled, the target child
as first in alphabetical order by given name. We characterize

he response rate in three ways: (1) by comparing the number
f survey responses to the number of families enrolled in HF
t baseline (absolute response rate), (2) by comparing the
umber of survey responses to the number of families who
esponded to the baseline survey and were still enrolled in HF
t subsequent years (eligible response rate), and (3) by com-
aring the number of survey responses to the number of

amilies enrolled at all three time points (the effective re- l

he Impact Of Realized Access To Care On Health-Related Quality Of
f Children In The California State Children’s Health Insurance Program
ponse rate). For the absolute response rate, of the 20,031
amilies in the original sample, 10,241 families (51%) re-
ponded at baseline, 6005 families (30%), at year 1, and 3738
amilies (18.6%), at year 2. However, this does not take into
ccount disenrollment in HF over time. The eligible response
ate takes disenrollment into account. At year 1 follow-up,
881 of the 10,241 families surveyed at baseline (67.2%) were
till enrolled in HF, with 87.3% (n � 6005) of these respond-
ng. At year 2, 4952 families (48.4% of the original sample,
2% of the year 1 sample) were still enrolled, with 75.5% (n

3738) of these responding. For this analysis, we included
amilies who responded to all three surveys (n � 3489). Thus,
he effective response rate (respondents to all three surveys
ivided by enrollees enrolled at all three time points) was 3489
f 4952, or 70.5%.

easures
Health-Related Quality Of Life: The Pedsql™ 4.0 Ge-

eric Core Scales. The PedsQL™ 4.0 (Pediatric Quality of
ife Inventory™ Version 4.0; www.pedsql.org)15,18,26 is a
3-item measure of pediatric HRQOL, composed of parallel
hild self-report and parent proxy-report formats. The recall
eriod for the PedsQL™ 4.0 is the past 1 month. Children as
oung as 5 to 7 years old produce reliable and valid data using
he self-report version of the PedsQL™.18,26 The PedsQL™
s scored on a 0 to 100 scale, with higher scores indicating
etter HRQOL.

Realized Access to Care: Realized access was mea-
ured through parents’ reports of problems getting neces-
ary care (“In the last 12 months, how much of a problem,
f any, was it to get care for your child that you or a doctor
elieved necessary?” Response options: No problem/A
mall problem/A big problem; dichotomized into prob-
em/no problem),30 and foregone care31 (“In the past 12

onths, has there been any time when you thought your
hild should get medical care, but did not?” Response
ptions: Yes/No).

Family and Child Characteristics: Child race/ethnicity
Latino, Asian/Pacific Islander, African-American, white,
ative American, Not Reported) and preferred parental lan-

uage (recoded into English or other) were linked from the
amilies’ original HF enrollment applications. Parents re-
orted on whether the child had a chronic health condition,
efined as a physical or mental health condition that has

asted or is expected to last at least 6 months and interferes
ith the child’s activities.

rocedure
DataStat, Inc, a nationally recognized survey firm,

ailed the survey with a cover letter specifying the target
hild and providing instructions. Parents and children were
nstructed to complete the survey separately, except for chil-
ren ages 5 to 7, who were assisted by their parents after the
arent completed the proxy-report. A reminder postcard fol-
owed the initial mailing, with a second survey mailed to

Life: A Two-Year Prospective Cohort Study
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onrespondents.32 At year 1 only, nonrespondents to the
econd survey received a telephone reminder.

To ensure the anonymity (to the researchers) of the
esponses, surveys were returned to DataStat, who matched
urvey responses to demographics, stripped identifiers, and
elivered an analysis file to the researchers. Since this
urvey was conceived of as an operational requirement and
as conducted to comply with California Insurance Code
2693.92(b), parents and children did not complete in-
ormed consent forms. The research protocol of analyzing
xisting de-identified data was approved by the Institu-
ional Review Board at Children’s Hospital and Health
enter, San Diego, where the first two authors worked at

he time of the study.

tatistical Analysis
We described the sample over time by sex, language,

ace/ethnicity, chronic health condition status, and PedsQL™
cores (Table I). For descriptive purposes, we compared re-
lized access to care (defined as no foregone care, no problems
etting care) over time and by race/ethnicity and language
Table II). To assess how realized access affects HRQOL, we
egressed HRQOL on foregone care and problems getting
are, indicator variables for race/ethnicity, an indicator of
hether the preferred parental language was English, pres-

nce of chronic health conditions, and whether the child had
regular doctor. HRQOL and realized access are measured

able I. Sample characteristics of survey respondent

Characteristic
Baseline

n � 10,241

%
ex
Female 47.93

anguage
English* 42.95
Spanish 50.71
Vietnamese 1.42
Korean 1.67
Chinese 3.25

ace/ethnicity
White* 13.74
Latino 61.51
Black* 2.34
Asian/Pacific Islander 11.76
Native American 0.40
Not reported 10.25

hronic health condition
Yes 8.75

Mean (SD)
arent proxy-report PedsQL™ 81.3 (15.9)
hild self-report PedsQL™ 82.9 (13.2)

Less likely to complete survey at year 2 (P � .0001).
or each of 3 years (Table III). o

56 Seid et al
We created a longitudinal data set, with each obser-
ation indexed by subject and time. Because this is a
ongitudinal data set with repeated measures on subjects
ver time, the analysis must take within-subject correlation
nto account. We used a repeated-measures analysis to
ccount for within subject correlation rather than ordinary
east-squares regression. In this way, we could model

RQOL on foregone care and other variables, including
emographic variables, taking into account the within-
ubject correlation structure that changes over time. Spe-
ifically, we used generalized estimating equations for es-
imation and assumed a gaussian distribution for HRQOL
nd an unstructured correlation structure. We computed
obust standard errors from within-subject residuals, which
eads to valid inferences in large samples even if the work-
ng correlation structure were specified incorrectly. More-
ver, the generalized estimating equations approach will
end to work best with a relatively large number of subjects.
he 3489 subjects in the study is considered a very large
umber in this context.33 We display the unstandardized
egression coefficients (and statistical significance) of the
ariables of interest predicting parent proxy-report and
hild self-report PedsQL™ scores.

To display the relation between realized access to
are and PedsQL™ scores over time, we plotted the un-
djusted mean PedsQL™ scores for parent proxy-report
Figure 1) and child self-report (Figure 2) by foregone care

each year

Year 1
n � 6005

Year 2
n � 3738

All years
n � 3489

% % %

47.09 47.22 47.00

39.40 36.06 35.14
53.79 55.51 56.72
1.37 1.52 1.46
1.73 1.90 1.89
3.71 5.00 4.79

12.69 11.24 10.89
62.60 62.25 63.00
1.93 1.79 1.66

12.46 13.96 13.79
0.40 0.51 0.54
9.93 10.25 10.12

8.50 7.69 7.75
Mean (SD) Mean (SD) Mean (SD)
82.0 (15.3) 81.1 (15.7) 81.1 (15.7)
82.9 (13.6) 84.0 (12.8) 84.0 (12.8)
s at
ver time. We plotted the overall mean PedsQL™ score for

The Journal of Pediatrics • September 2006
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aseline, then the year 1 PedsQL™ scores based on fore-
one care at year 1, then the year 2 PedsQL™ scores based
n foregone care at year 2. We did this separately for those
eporting no foregone care (Figures 1a and 2a) and fore-

igure 1. Health-Related Quality of Life (parent proxy-report PedsQL™
ccess to needed care (a) or foregone care (b) at baseline. PedsQL™, Pediatr
est. Access group labels: AA, access to needed care (no foregone care) in b
ear 2; FA, foregone care in year 1, access in year 2.

able II. Percentage of sample reporting no foregon
nd by race/ethnicity and language

No foregone care

Baseline Year 1

verall 84.2 91.3
ace/ethnicity
White 87.3 91.5
Latino 84.1 91.7
Black 82.5 94.8
Asian/Pacific Islander 83.5 89.0

anguage
English 84.9 91.7
Spanish 83.6 91.2
Vietnamese 78.4 90.2
Korean 87.5 92.1
Chinese 86.7 89.2

able III. Repeated-measures regression analysis: Pa

Variable C

eports foregone care
eports problems getting care
ispanic (reference: white/non-Hispanic)
sian/Pacific Islander (reference: white/non-Hispanic)
urvey not in English
hild has a regular doctor
hronic health condition
onstant

he coefficient indicates the adjusted mean change in PedsQL™ score associated with
one care (Figures 1b and 2b) in the year before enroll- T

he Impact Of Realized Access To Care On Health-Related Quality Of
f Children In The California State Children’s Health Insurance Program
ent. Given the small number of Native Americans (n �
5) in the sample, these respondents were dropped from
nalyses that included race/ethnicity. All analyses except
he repeated-measures analysis used SPSS Version 11.5.1.

ores) at baseline, year 1, and year 2, by access groups, for those reporting
ality of Life Inventory™ 4.0; scores are from 0 to 100, with 100 being
ars; FF, foregone care in both years; AF, access in year 1, foregone care in

re and no problems getting care over time, overall

No problems getting care

Year 2 Baseline Year 1 Year 2

92.6 80.5 83.7 84.1

94.3 88.7 87.9 87.8
92.1 81.3 84.8 85.0
93.0 78.9 84.5 87.7
93.4 75.6 77.4 77.2

93.5 81.8 83.9 84.9
91.8 80.1 84.7 84.9
93.8 62.0 61.2 63.0
92.3 86.2 75.0 80.0
95.6 79.6 79.9 74.8

proxy-report and child self-report PedsQL™

rent proxy-report Child self-report

cient P Coefficient P

484 .001 �3.243 .001
479 .001 �4.399 .001
533 .344 0.467 .405
425 .001 3.671 .001
411 .001 �1.137 .021
599 .197 �0.39 .366
16 .001 �6.368 .001
053 .001 85.395 .001

ariable.
4.0 sc
ic Qu
oth ye
e ca
rent

Pa

oeffi

�3.
�4.

0.
2.

�3.
0.

�6.
84.
he repeated-measures analysis used Stata 9.
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RESULTS

ample Characteristics
There were 3452 year 2 completed parent proxy-report

nd 2729 year 2 completed child self-report PedsQL™ mea-
ures available for analysis. Table I summarizes the sample
haracteristics at each year and for those with completed
urveys at all 3 years. Our sample was very diverse, both in
erms of race/ethnicity and language. Whites and African-
mericans were less likely to have completed surveys at all 3

ears (�2[3] � 62.16, P � .0001), as were English speakers
�2[4] � 152.97, P � .0001). We examined enrollment status
y baseline PedsQL™ score to determine if sicker children
ere more or less likely to drop out of SCHIP. �2 analyses

omparing baseline PedsQL™ quartile to enrollment status at
he end of years 1 and 2, found no relation between the two
for year 1 enrollment status, �2[3] � 3.28, P � .35; for year

enrollment status, �2[3] � 3.1, P � .38). Similarly, we
xamined respondent status by PedsQL™ quartile and deter-
ined that child health was not related to survey participation

for baseline PedsQL™ quartile by year 1 respondent, �2[3]
1.9, P � .59; for year 1 PedsQL™ quartile by year 2

espondent, �2[3] � 7.3, P � .062).

ccess to Care
The proportions of parents reporting no foregone care

nd no problems getting care at baseline and years 1 and 2,
verall and by race/ethnicity and language are displayed (Ta-
le II). For the sample overall, the proportion of respondents
eporting no foregone care increased from baseline to year 1
84.2% vs 91.3%; Wilcoxon signed ranks test, Z � �9.9, P �
001) and then again from year 1 to year 2 (91.3% vs 92.6%;

ilcoxon signed-ranks test, Z � �2.4, P � 0.016). Year 2
ates of foregone care were not different by race/ethnicity
�2[4] � 2.95, P � .71), nor by language (�2[5] � 5.47, P �
24). For no problems getting care, the proportion of the

igure 2. Health-Related Quality of Life (child self-report PedsQL™ 4.0
ccess to needed care (a) or foregone care (b) at baseline. PedsQL™, Pediatr
est. Access group labels: AA, access to needed care (no foregone care) in b
ear 2; FA, foregone care in year 1, access in year 2.
ample overall reporting no problems increased from baseline p

58 Seid et al
o year 1 (80.5% vs 83.7%; Wilcoxon signed-ranks test, Z �
4.1, P � .001) but not from year 1 to year 2 (83.7% vs

4.1%; Wilcoxon signed-ranks test, Z � �0.12, P � .91). At
ear 2, Asian/Pacific Islanders were more likely to report
roblems getting care (�2[4] � 22.4, P � .001), as were
ietnamese and Chinese speakers (�2[5] � 28.3, P � .001)

ompared with those in other categories.

ealized Access and PedsQL™ scores
Table III gives the results of the repeated-measures

nalysis. Foregone care in the past 12 months, problems
etting care in the past 12 months, having a survey in a
anguage other than English, and chronic health conditions
ignificantly reduce parent proxy-report PedsQL™ scores by
.5, 4.5, 3.4, and 6.2 points, respectively (all values significant
t P � .001). Foregone care in the past 12 months, problems
etting care in the past 12 months, and chronic health con-
itions significantly reduce child self-report PedsQL™ by 3.2,
.4, and 6.4 points, respectively (all values significant at P �
001). Asians/Pacific Islanders have a significantly higher
edsQL™ scores (2.4 points for parent proxy-report and 3.7
oints for child self-report).

Unadjusted mean PedsQL™ scores by parent proxy-
eport (Figure 1) and child self-report (Figure 2) are shown
or each of the four groups over time for those reporting
ccess to needed care (Figures 1a and 2a) or foregone care
Figures 1b and 2b) at baseline. By parent proxy-report, for
hose reporting access to needed care before enrollment, con-
inuing access was associated with a maintenance in
edsQL™ scores, whereas foregone care was associated, in a
umulative manner, with declining PedsQL™ scores. For
hose reporting foregone care before enrollment in SCHIP,
mproved access was associated with higher PedsQL™ scores,
hereas continuing poor access was associated, in a cumula-

ive manner, with declining HRQOL. By child self-report,
he pattern was similar, with the exception of those whose

) at baseline, year 1, and year 2, by access groups, for those reporting
ality of Life Inventory™ 4.0; scores are from 0 to 100, with 100 being
ars; FF, foregone care in both years; AF, access in year 1, foregone care in
scores
ic Qu
oth ye
arents reported foregone care for baseline and in both years

The Journal of Pediatrics • September 2006
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f enrollment: their PedsQL™ scores increased from year 1 to
ear 2.

DISCUSSION
We prospectively demonstrated the effect of realized

ccess to care on HRQOL in a sample of SCHIP enrollees.
e found, as have others,4-7 that realized access to care

ncreased over time for SCHIP enrollees. In this study, overall
ates of foregone care decreased substantially—by more than
alf—and rates of problems getting care decreased signifi-
antly. Further, rates of foregone care decreased across all
ace/ethnicity and language categories and rates of problems
etting care decreased for Latinos and blacks and for English-
nd Spanish-speakers such that, with the exception of Asian/
acific Islanders and Asian-language speakers, there was a
ubstantial elimination of disparities by year 2.

The key contribution of this study, however, is demon-
trating the prospective link between realized access to care
nd children’s HRQOL, even after adjusting for child and
amily characteristics (race/ethnicity, language, chronic health
ondition status) and whether the child had a regular pro-
ider. The link between realized access to care and HRQOL
as made visually explicit by plotting PedsQL™ scores by

ealized access over time. For those who report foregone care
efore SCHIP enrollment, getting care when needed is asso-
iated with increases in PedsQL™ scores, and for those with
ccess to care before enrollment, continuing access to needed
are is associated with continued health. On the other hand,
rrespective of foregone care before enrollment, foregone care
ver time is associated with a cumulative decrease in HRQOL
cores.

The difference in adjusted PedsQL™ scores associated
ith realized access to care is clinically meaningful as well.
xperiencing foregone care and problems getting care, to-
ether, corresponds to an 8-point drop in parent proxy-report
edsQL™ scores and a 7.6-point drop in child self-report
edsQL™ scores. These values are larger than the PedsQL™
inimally clinical important difference of 4.5 points.26 The
inimally clinical important difference is the smallest differ-

nce in a score that patients perceive to be beneficial and that
ould mandate, in the absence of troublesome side effects and

xcessive costs, a change in the patient’s management.34 To
lace these PedsQL™ scores into clinical perspective, parent-
eport PedsQL™ scores for children with foregone care at
oth year 1 and year 2 are similar to those of newly diagnosed
ediatric cancer patients receiving treatment.35

Study limitations include that the sample is restricted to
hose with surveys at all three times. This might have intro-
uced systematic bias, as whites, African-Americans, and
nglish-speakers were less likely to be included. Although
edsQL™ scores were not related to continuing SCHIP
nrollment, nor whether a family responded to a subsequent
urvey—suggesting that HRQOL was not related to enroll-
ent or retention in the sample—such selection bias is dif-

cult to rule out unequivocally. Similarly, bias may have been

ntroduced by the fact that the absolute response rate was s

he Impact Of Realized Access To Care On Health-Related Quality Of
f Children In The California State Children’s Health Insurance Program
elatively low. Families who declined to respond to the base-
ine survey, or who disenrolled from HF over time, might be
ystematically different from families who did not on some
nmeasured variable. In terms of measurement, those without
oregone care or problems getting care include those who
eeded care and received it, as well as perhaps those who did
ot need care. Also, the relation between realized access and
RQOL may be more complicated than is portrayed here.
ot only might HRQOL decline if needed access to care is

ot realized, but an independent deterioration in health can
ead to an increase in reporting of foregone care or problems
etting care because it is when one is sick that care is most
erceived as needed. Further research is necessary to disen-
angle these two factors and to compare those needing care
ho did and did not receive it, excluding those in the com-
arison group who did not need care in the first place. Finally,
e did not measure the quality of the care received—another

learly important factor.
This study has several implications for health policy.

irst, given poor and minority children’s much greater like-
ihood of experiencing unmet need for care36,37 and the del-
terious effect of foregone care and problems getting care on
RQOL, SCHIP and similar programs might be vehicles for

educing health disparities. In California, a new campaign,
alifornians for Healthy Kids, has been launched by a con-

ortium of child health experts, advocacy groups, and legisla-
ors to promote legislation to ensure health insurance for all
hildren across the state (regardless of family income or im-
igration status). The campaign builds, in part, on existing

ounty health insurance programs modeled after SCHIP (but
ith broader eligibility criteria) to expand this model state-
ide. The results of this study provide some empirical support

or this policy direction, suggesting that enrollees in SCHIP
nd SCHIP-like programs should experience fewer instances
f unmet need than they would otherwise, with concomitant
mprovements in health outcomes.

Second, despite the decrease in foregone care, our data
how that even with health insurance, 7.4% of HF enrollees
xperienced foregone care in their second year of enrollment.
his is similar to rates of unmet need in other studies.28,38

ther factors besides lack of health insurance—having to
ake time off from work,39 transportation barriers,40 health
iteracy,41 navigation skills,42 health beliefs,43 negative expec-
ation of the healthcare system44-46—may be at play here.
ecause foregone care is associated with such large decre-
ents in HRQOL, more attention should be paid to policies

nd interventions to overcome barriers to needed care, even
mong the insured.

Third, although this study concerned California’s
CHIP program, it is thought to be generalizable to other
tates. Although SCHIP programs vary across states, this
tudy suggests that the improvements in HRQOL came
bout via improving realized access to care. To the extent that
arious types of SCHIP programs (Medicaid expansions,

eparate SCHIP programs, combinations of the two) also
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mprove access to care, the relation to HRQOL found in
alifornia should hold elsewhere.

This study demonstrates that programs like SCHIP,
hich improve realized access to care, have a significant effect
n children’s HRQOL. Policymakers faced with the decision
s to whether to reauthorize or expand SCHIP programs at
oth the Federal and State level should consider the effect of
heir decision on children’s quality of life.

he authors gratefully acknowledge Gene Lewit and Gregory D.
tevens for their thoughtful contributions to earlier versions of this
anuscript, as well as two anonymous reviewers for their cri-

iques.
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Fifty Years Ago in The Journal of Pediatrics
AMINOPHYLLINE (THEOPHYLLINE ETHYLENEDIAMINE) POISONING IN CHILDREN

White BH, Daeschner CW. J Pediatr 1956;49:262-71

White and Daeschner reported four cases of theophylline toxicity, two with seizures, and a summary of 16 previous
reports in the literature. It was noteworthy because it brought to light iatrogenic theophylline toxicity in children. Many
of the patients had been prescribed adult-size doses of rectal suppositories containing aminophylline. Subsequently, the
use of suppositories declined and theophylline was mostly prescribed for children as a combination product containing
ephedrine and a sedative (Marax, Tedral).

In 1975, synergistic toxicity between theophylline and ephedrine was demonstrated1 and physicians subsequently
switched to monotherapy with theophylline. As a result of the relationship between serum concentration, efficacy and
toxicity,2 and variable rates of metabolism,3 it was common to individualize dosage based on serum concentration
measurements.4 Nevertheless, history was doomed to be repeated for those physicians who did not pay close attention
to the complexity of theophylline dosing. With the widespread use of this drug as maintenance therapy for persistent
asthma, particularly in slow-release dosage forms, reports of iatrogenic seizures, arrhythmias, and deaths from theoph-
ylline began to appear again in the literature.5-7 In the years to follow, lawsuits against prescribers and product liability
suits against manufacturers often resulted in juries awarding large sums of monies to plaintiffs.8

With the recognition of the importance of inflammation in the pathogenesis of asthma in the 1990s and the risk of
toxicity from theophylline, inhaled corticosteroids rapidly replaced it as maintenance medication for persistent asthma.
Now, 50 years after White and Daeschner’s report was published, theophylline is rarely used in either children or adults
and the issue of iatrogenic toxicity has essentially disappeared. Randomized, controlled trials indicate that theophylline
still has a potential role in the intensive care unit treatment of acute asthma in children9 and in addition to inhaled
corticosteroids in severe persistent asthma.10 However, the complexity of dosing this drug and its infrequent use suggest
that most pediatric residents will not gain sufficient experience to use theophylline safely.

Leslie Hendeles, PharmD
University of Florida

College of Pharmacy and Pediatric Pulmonary Division
Gainesville, FL

10.1016/j.jpeds.2006.07.023
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